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BLink, Links 



AAA03703 1 172 aa 

thrombospondin 2. 

AAA03703 

AAA03703.1 Gl: 307506 

locus HUMTHRSPO accession L12350.1 



linear PR I 26-JUL-1993 



LOCUS 
DEFINITION 
ACCESSION 
VERSION 

DBSOURCE 

KEYWORDS 

SOURCE Homo sapiens (human) 
ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata: Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae: Homo. 
REFERENCE 1 (residues 1 to 1172) 
AUTHORS LaBellJ.L., Mi lewicz.D. J. , Disteche.C.M. and Byers.P.H. 
TITLE Thrombospondin II: partial cDNA sequence, chromosome location, and 
expression of a second member of the thrombospondin gene family In 
humans 

Genomics 12 (3), 421-429 (1992) 
92217961 



JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
PUBMED 
COMMENT 
FEATURES 
source 



155 96 94 

2 (residues 1 to 1172) 
LaBel I ,T.L. and Byers,P.H. 

Sequence and characterization of the complete human thrombospondin 
2 cDNA: potential regulatory role for the 3' untranslated region 
Genomics 17 (1), 225-229 (1993) 
94010892 
8406456 

Method: conceptual translation. 
Locat ion/Qua I i f iers 
1..1172 
/organ ism="Homo sapiens" 
/db_xref="taxon:9606" 
/eel l_type=" fibroblast" 
/t issue_type="connect ive" 
/dev_stage=" adult" 
Protein 1..1172 

/product=" thrombospondin 2" 
sigjept ide 1..18 

/gene="THBS2" 
/note="putat ive" 
/citation=[2] 
mat_pept ide 19.. 1172 

/gene="THBS2" 

/product=" thrombospondin 2" 
/citation=[2] 
CDS 1 . . 1 172 

/gene="THBS2" 
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/standard_nanie="TSP2" 
/cocleci_by="L12350. 1 :240. .3758" 
/citat ion=[2] 

ORIGIN 

1 mvwrlvllal wvwpstqagh qdkdttfdl f sisninrkti gakqfrgpdp gvpayrfvrf 

61 dyippvnadd Iskitkimrq kegffltaqi kqdgksrgtl lalegpglsq rqfeivsngp 

121 adtldltywi dgtrhvvsle dvgladsqwk nvtvqvaget yslhvgcdii gpvaldepfy 

181 ehlqaeksrm yvakgsares hfrgllqnvh Ivfensvedi Iskkgcqqgq gaeinaisen 

241 tetlrlgphv tteyvgpsse rrpevcersc eelgnmvqel sglhvlvnql senlkrvsnd 

301 nqflweligg ppktrnmsac wqdgrffaen etwvvdsctt ctckkfktic hqitcppatc 

361 aspsfvegec cpsclhsvdg eegwspwaew tqcsvtcgsg tqqrgrscdv tsntclgpsi 

421 qtracslskc dtrirqdggw shwspwsscs vtcgvgnitr iricnspvpq mggknckgsg 

481 retkacqgap cpidgrwspw spwsactvtc aggirertrv cnspepqygg kacvgdvqer 

541 qmcnkrscpv dgclsnpcfp gaqcssfpdg swscgfcpvg figngthced Idecalvpdi 

601 cfstskvprc vntqpgfhcl pcppryrgnq pvgvgleaak tekqvcepen pckdkthnch 

661 khaeciyigh fsdpmykcec qtgyagdgli cgedsdidgw pnlnlvcatn atyhcikdnc 

721 phlpnsgqed fdkdgigdac dddddndgvt dekdncqllf nprqadydkd evgdrcdncp 

781 yvhnpaqidt dnngegdacs vdidgddvfn erdncpyvyn tdqrdtdgdg vgdhcdncpl 

841 vhnpdqtdvd ndlvgdqcdn nedidddghq nnqdncpyis nanqadhdrd gqgdacdpdd 

901 dndgvpddrd ncrlvfnpdq edidgdgrgd ickddfdndn ipdiddvcpe nnaisetdfr 

961 nfqmvpldpk gttqidpnwv irhqgkelvq tansdpgiav gfdefgsvdf sgtfyvntdr 

1021 dddyagfvfg yqsssrfyvv mwkqvtqtyw edqptraygy sgvslkvvns ttgtgehirn 

1081 alwhtgntpg qvrtlwhdpr nigwkdytay rwhlthrpkt gyirvlvheg kqvmadsgpi 

1141 ydqtyaggri glfvfsqemv yfsdikyecr di 

// 
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Links 



*1 88061 

THROMBOSPONDIN II; THBS2 

Alternative titles; symbols 
TSP2 

Gene map locus 6q 27 



TEXT 

Thrombospondin was originally discovered as a secretory product of platelet alpha- 
granules ( Baenzi^er et aL. 1971 ). Since that time it has been detected as a product of a 
great variety of cells. It is a multifunctional protein that contains binding sites for 
thrombin, fibrinogen, heparin, fibronectin, plasminogen, plasminogen activator, 
collagen, laminin, etc. It functions in many cell adhesion and migration events, 
including platelet aggregation. It also influences granule cell migration during 
histogenesis of the cerebellar cortex. In the developing mouse embryo, it is present as 
early as the l-to-4-cell stage. While searching a human fibroblast library for fibrillin 
( 134797 ) cDNA, LaBell et al. (1992) identified cDNAs with a high degree of homology 
to human thrombospondin I (THBSl; 188060 ). The new form of thrombospondin 
hybridized to a 7.5-kb message by Northern analysis. The gene was transcribed in 
fibroblasts, smooth muscle cells, and an osteosarcoma cell line, at somewhat lower 
levels than that of thrombospondin I. Umbilical vein endothelial cells did not transcribe 
thrombospondin II. Sequence comparison of THBSl and THBS2 demonstrated that the 
2 cysteines involved in interchain disulfide linkage and trimer assembly are conserved 
in both. Also, Swiss 3T3 fibroblasts express both THBSl and THBS2. O'Rourke et al. 
(1992) demonstrated that these cells and epithehal cells transfected with THBS 
expression vectors express both homotrimeric and heterotrimeric forms of the protein. 



Bornstein et al. (1991) demonstrated a second expressed thrombospondin gene, 
Thbs2, in the mouse. Both similarities to and differences from Thbsl were 
demonstrated. In marked contrast to Thbsl, the Thbs2 gene was not induced by serum 
in NIH 3T3 cells; promoter sequences in the 2 genes were also very different. 
Bornstein et al. (1991) concluded that the 2 probably perform related but distinct 
functions. ^ 
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LaBell et aL (1992) mapped the THBS2 gene to 6q27 by analysis of somatic cell 
hybrids and by in situ hybridization. Bornstein et al. (1991) found that Thbs2 is located 
on chromosome 17, band A3, in the mouse. 

Kvriakides et al. (1998) disrupted the thrombospondin-2 gene, which they designated 
TSP2, to generate homozygous tsp2-null mice. Mutant mice were produced with the 
expected Mendelian frequency and were fertile and overtly normal. However, they 
displayed a variety of mutant phenotypes, including abnormalities in connective tissue 
structure and function, upon closer inspection. The skin was fragile and had reduced 
tensile strength, and the tail was unusually flexible. Mutant mice displayed increased 
cortical bone thickness and density, a significant increase in density in small blood 
vessels in skin and other tissues, and had abnormally long bleeding times. Based on 
this phenotype, Kvriakides et al. (1998) suggested that Thbs2 modulates the cell 
surface properties of mesenchymal cells, affecting cell functions such as adhesion and 
migration. 

To examine directly the biologic effect of THBS2 expression on tumor growth and 
angiogenesis, Streit et al. (1999) stably transfected human squamous cell carcinoma 
cells that do not express THBS2 with a murine Thbs2 expression vector or with vector 
alone. Cells expressing THBS2 did not show an altered growth rate, colony-forming 
ability, or susceptibility to induction of apoptosis in vitro. However, injection of 
THBS2-transfected clones into the dermis of nude mice resulted in pronounced 
inhibition of tumor growth that was significantly stronger than the inhibition observed 
in clones stably transfected with a thrombospondin-1 expression vector, and combined 
overexpression of Thbsl and Thbs2 completely prevented tumor formation. Extensive 
areas of necrosis were observed in Thbs2-expressing tumors, and both the density 
and the size of tumor vessels were significantly reduced, although tumor cell 
expression of the major tumor angiogenesis factor, vascular endothelial growth factor 
( 192240 ), was maintained at high levels. These findings established THBS2 as a potent 
endogenous inhibitor of tumor growth and angiogenesis. ^ 
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Mice that lack thrombospondin 2 display connective tissue abnormalities that are 
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ni: L12350. Human thrombospon... [gi:307505] 



Links 



5784 bp fiiRNA I inear 
(THBS2) mRNA, complete cds. 



Craniata; Vertebrata: Euteleostomi ; 
Catarrhini; Hominidae; Homo. 



LOCUS HUMTHRSPO 5784 bp mRNA linear PRI 30-DEC-1993 

DEFINITION Human thrombospondin 
ACCESSION L 12350 
VERSION L 12350.1 G 1:307505 
KEYWORDS thrombospondin 2. 
SOURCE Homo sapiens (human) 
ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; 
Mammalia; Eutheria; Primates; 
REFERENCE 1 (bases 1 to 5784) 
AUTHORS LaBellJ.L., Milewicz,D. J. , Disteche.C.M. and Byers,P.H. 
TITLE Thrombospondin II: partial cDNA sequence, chromosome location, and 
expression of a second member of the thrombospondin gene family in 
humans 

JOURNAL Genomics 12 (3), 421-429 (1992) 
MEDLINE 92217961 
PUBMED 1559694 
REFERENCE 2 (bases 1 to 5784) 
AUTHORS LaBelLT.L. and Byers.P.H. 

TITLE Sequence and characterization of the complete human thrombospondin 

2 cDNA: potential regulatory role for the 3' untranslated region 
JOURNAL Genomics 17 (1), 225-229 (1993) 
MEDLINE 94010892 
PUBMED 8406456 

COMMENT Original source text: Homo sapiens adult connective cDNA to mRNA. 
FEATURES Locat ion/Qual i f iers 

source 1,.5784 

/organ ism=" Homo sapiens" 

/db_xref="taxon:9606" 

/eel Ltype=" fibroblast" 

/t issue_type="connect i ve" 

/dev_stage="adult" 
gene 1..5784 

/gene-"THBS2" 
mRNA 1..5784 

/gene="THBS2" 

/citation=[2] 

/evidence=exper i mental 
5'UTR 1..239 

/gene="THBS2" 

/note="putat ive" 

/citation=[2] 
CDS 240.. 3758 

/gene="THBS2" 

/standard_name="TSP2" 
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sig_pept ide 



inat_pept ide 



3'UTR 



polyA_signal 



polyA_si te 



BASE COUNT 
ORIGIN 

1 

61 
121 
181 
241 
301 
361 
421 
481 
541 
601 



/citation=[2] 

/codon_start=1 

/ev i dence=expe r i men t a I 

/product="thrombospondin 2" 

/protein id=" AAA03703. 1 " 

/db_xref="GI :307506" 

/ 1 r ans I a t i on= " MVWRLVLLALWVWPSTQAGHQDKDTTFDLFS I SN I NRKT I GAKQ 
FRGPDPGVPAYRFVRFDY I PPVNADDLSK I TK I MRQKEGFFLTAQLKQDGKSRGTLLA 
LEGPGLSQRQFE I VSNGPADTLDLTYW I DGTRHVVSLEDVGLADSQWKNVTVQVAGET 
YSLHVGCDL I GPVALDEPFYEHLQAEKSRMYVAKGSARESHFRGLLQNVHLVFENSVE 
D I LSKKGCQQGQGAE I NA I SENTETLRLGPHVTTEYVGPSSERRPEVGERSCEELGNM 
VQELSGLHVLVNQLSENLKRVSNDNQFLWEL I GGPPKTRNMSACWQDGRFFAENETWV 
VDSCTTCTCKKFKT I CHQ I TCPPATCASPSFVEGECCPSCLHSVDGEEGWSPWAEIflfTQ 
CSVTCGSGTQQRGRSCDVTSNTCLGPS I QTRACSLSKCDTR I RQDGGWSHWSPWSSCS 
VTCGVGN I TR I RLCNSPVPQMGGKNCKGSGRETKAGQGAPCP I DGRWSPWSPWSACTV 
TCAGG I RERTRVCNSPEPQYGGKAGVGDVQERQMCNKRSCPVDGGLSNPCFPGAQCSS 
FPDGSWSCGFCPVGFLGNGTHGEDLOEGALVPD I CFSTSKVPRCVNTQPGFHCLPCPP 
RYRGNQPVGVGLEAAKTEKQVCEPENPGKDKTHNCHKHAEC I YLGHFSDPMYKCECQT 
GYAGDGL I CGEDSDLDGWPNLNLVCATNATYHG I KDNGPHLPNSGQEDFDKDG I GOAC 
DDDDDNDGVTOEKDNCQLLFNPRQAOYDKDEVGDRCDNGPYVHNPAQ I DTDNNGEGOA 
CSVD I DGDDVFNERONGPYVYNTDQRDTDGDGVGDHCDNCPLVHNPDQTDVDNDLVGD 
QCDNNEO I DDDGHQNNQDNCPY I SNANQADHDRDGQGDACOPDDDNDGVPODRDNCRL 
VFNPDQEOLDGDGRGO I CKDDFDNDN I PD I DDVCPENNA I SETDFRNFQMVPLDPKGT 
TQ I DPNWV I RHQGKELVQTANSDPG I AVGFDEFGSVDFSGTFYVNTDRDDDYAGFVFG 
YQSSSRFYVVMWKQVTQTYWEDQPTRAYGYSGVSLKVVNSnGTGEHLRNALWHTGNT 
PGQVRTLWHDPRN I GWKDYTAYRWHLTHRPKTGY I RVLVHEGKQVMADSGP I YDQTYA 
GGRLGLFVFSQEMVYFSDLKYEGRDI " 
240.. 293 
/gene="THBS2" 
/note="putat ive" 
/citation=[2] 
294.. 3755 
/gene="THBS2" 

/product="throinbospondin 2" 

/citation=[2] 

/evidence=exper i mental 

3759.. 5784 

/gene="THBS2" 

/note="putat ive" 

/citation=[2] 

5761.. 5766 

/gene="THBS2" 

/note="putat ive" 

/citation=[2] 

5784 

/gene="THBS2" 



1447 a 1460 c 1518 g 1359 t 



acggcatcca gtacagaggg 
cggcatataa agccgcgctg 



ctgcagggcc ggtctctcgc 
tgaaaccagt catcactgca 
tggtctggag gctggtcctg 
aggacaaaga cacgaccttc 
gcgccaagca gttccgcggg 
actacatccc accggtgaac gcagatgacc 
aggagggctt cttcctcacg gcccagctca 



gctggacttg 
cccgggagcc 
tccagcagag 
tctttttggc 
ctggctctgt 
gaccttttca 
cccgaccccg 



gacccctgca gcagccctgc acaggagaag 
gctcggccac gtccaccgga gcatcctgca 
cctgcgcctt tctgactcgg tccggaacac 
aaaccaggag ctcagctgca ggaggcagga 
gggtgtggcc cagcacgcaa gctggtcacc 
gtatcagcaa catcaaccgc aagaccattg 
gcgtgccggc ttaccgcttc gtgcgctttg 
tcagcaagat caccaagatc atgcggcaga 
agcaggacgg caagtccagg ggcacgctgt 



tggctctgga gggccccggt ctctcccaga ggcagttcga gatcgtctcc aacggccccg 
cggacacgct ggatctcacc tactggattg acggcacccg gcatgtggtc tccctggagg 
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661 acgtcggcct ggctgactcg cagtggaaga 
721 acagcttgca cgtgggctgc gacctcatag 
781 agcacctgca ggcggaaaag agccggatgt 
841 acttcagggg tttgcttcag aacgtccacc 
901 taagcaagaa gggttgccag caaggccagg 
961 cagagacgct gcgcctgggt ccgcatgtca 
1021 ggaggcccga ggtgtgcgaa cgctcgtgcg 
1081 cggggctcca cgtcctcgtg aaccagctca 
1141 accagtttct ctgggagctc attggtggcc 
1201 ggcaggatgg ccggttcttt gcggaaaatg 
1261 gtacctgcaa gaaatttaaa accatttgcc 
1321 ccagtccatc ctttgtggaa ggcgaatgct 
1381 aggagggctg gtctccgtgg gcagagtgga 
1441 cccagcagag aggccggtcc tgtgacgtca 
1501 agacacgggc ttgcagtctg agcaagtgtg 
1561 gccactggtc accttggtct tcatgctctg 
1621 tccgtctctg caactcccca gtgccccaga 
1681 gggagaccaa agcctgccag ggcgccccat 
1741 ccccgtggtc ggcctgcact gtcacctgtg 
1801 gcaacagccc tgagcctcag tacggaggga 
1861 agatgtgcaa caagaggagc tgccccgtgg 
1921 gagcccagtg cagcagcttc cccgatgggt 
1981 tcttgggcaa tggcacccac tgtgaggacc 
2041 get tctccac cagcaaggtg cctcgctgtg 
2101 cctgcccgcc ccgatacaga gggaaccagc 
2161 cggaaaagca agtgtgtgag cccgaaaacc 
2221 agcacgcgga gtgcatctac ctgggtcact 
2281 agacaggcta cgcgggcgac gggctcatct 
2341 ccaacctcaa tctggtctgc gccaccaacg 
2401 cccatctgcc aaattctggg caggaagact 
2461 atgatgacga tgacaatgac ggtgtgaccg 
2521 atccccgcca ggctgactat gacaaggatg 
2581 acgtgcacaa ccctgcccag atcgacacag 
2641 tggacattga tggggacgat gtcttcaatg 
2701 ctgaccagag ggacacggat ggtgacggtg 
2761 tgcacaaccc tgaccagacc gacgtggaca 
2821 acgaggacat agatgacgac ggccaccaga 
2881 acgccaacca ggctgaccat gacagagacg 
2941 acaacgatgg cgtccccgat gacagggaca 
3001 aggacttgga cggtgatgga cggggtgata 
3061 tcccagatat tgatgatgtg tgtcctgaaa 
3121 acttccagat ggtccccttg gatcccaaag 
3181 ttcgccatca aggcaaggag ctggttcaga 
3241 gttttgacga gtttgggtct gtggacttca 
3301 acgacgacta tgctggcttc gtctttggtt 
3361 tgtggaagca ggtgacgcag acctactggg 
3421 ccggcgtgtc cctcaaggtg gtgaactcca 
3481 cgctgtggca cacggggaac acgccggggc 
3541 acattggctg gaaggactac acggcctata 
3601 gctacatcag agtcttagtg catgaaggaa 
3661 atgaccaaac ctacgctggc gggcggctgg 
3721 atttctcaga cctcaagtac gaatgcagag 
3781 caatgccctg tgcatgccat ggtccctaga 
3841 ctctctctag cagcacctcc tgtcccttga 
3901 cagcaacccc aaacccaagt gccttcagag 
3961 atctaaccca ctagaggaaa ccagtttggt 
4021 tgggcatgcc attacattgc tttttcttgt 
4081 aatgtaatta cttattgtat ttatgtgtat 
4141 cattatgata aattaagcat gaaaaatatt 



acgtcaccgt gcaggtggct ggcgagacct 
gaccagttgc tctggacgag cccttctacg 
acgtggccaa aggctctgcc agagagagtc 
tagtgtttga aaactctgtg gaagatattc 
gagctgagat caacgccatc agtgagaaca 
ccaccgagta cgtgggcccc agctcggaga 
aggagctggg aaacatggtc caggagctct 
gcgagaacct caagagagtg tcgaatgata 
ctcctaagac aaggaacatg tcagcttgct 
aaacgtgggt ggtggacagc tgcaccacgt 
accaaatcac ctgcccgcct gcaacctgcg 
gcccttcctg cctccactcg gtggacggtg 
cccagtgctc cgtgacgtgt ggctctggga 
ccagcaacac ctgcttgggg ccctcgatcc 
acacccgcat ccggcaggac ggcggctgga 
tgacctgtgg agttggcaat atcacacgca 
tggggggcaa gaattgcaaa gggagtggcc 
gcccaatcga tggccgctgg agcccctggt 
ccggtgggat ccgggagcgc acccgggtct 
aggcctgcgt gggggatgtg caggagcgtc 
atggctgttt atccaacccc tgcttcccgg 
cctggtcatg cggcttctgc cctgtgggct 
tggacgagtg tgccctggtc cccgacatct 
tcaacactca gcctggcttc cactgcctgc 
ccgtcggggt cggcctggaa gcagccaaga 
catgcaagga caagacacac aactgccaca 
tcagcgaccc catgtacaag tgcgagtgcc 
gcggggagga ctcggacctg gacggctggc 
ccacctacca ctgcatcaag gataactgcc 
ttgacaagga cgggattggc gatgcctgtg 
atgagaagga caactgccag ctcctcttca 
aggttgggga ccgctgtgac aactgccctt 
acaacaatgg agagggtgac gcctgctccg 
aacgagacaa ttgtccctac gtctacaaca 
tgggggatca ctgtgacaac tgccccctgg 
atgaccttgt tggggaccag tgtgacaaca 
acaaccagga caactgcccc tacatctcca 
gccagggcga cgcctgtgac cctgatgatg 
actgccggct tgtgttcaac ccagaccagg 
tttgtaaaga tgattttgac aatgacaaca 
acaatgccat cagtgagaca gacttcagga 
ggaccaccca aattgatccc aactgggtca 
cagccaactc ggaccccggc atcgctgtag 
gtggcacatt ctacgtaaac actgaccggg 
accagtcaag cagccgcttc tatgtggtga 
aggaccagcc cacgcgggcc tatggctact 
ccacggggac gggcgagcac ctgaggaacg 
aggtgcgaac cttatggcac gaccccagga 
ggtggcacct gactcacagg cccaagaccg 
aacaggtcat ggcagactca ggacctatct 
gtctatttgt cttctctcaa gaaatggtct 
atatttaaac aagatttgct gcatttccgg 
cacctcagtt cattgtggtc cttgcggctt 
ccttaactct gatggttctt cacctcctgc 
gataaatatc aatggaactc agagatgaac 
gatatatgag actttatgtg gagtgaaaat 
ttgtttaaaa agaatgacgt ttacatataa 
atggagttga agggaatact gtgcataagc 
gctgaactac ttttggtgct taaagttgtc 



http://www.ncbi. nlm.nih.gov/entrez/queryicgi?cmd=Retrieve&db=nucleod 1/25/03 



NCBI Sequence Viewer 



Page 4 of 4 



420 
426 
432 
438 
444 
450 
456 
462 
468 
474 
480 
486 
492 
498 
504 
510 
516 
522 
528 
534 
540 
546 
552 
558 
564 
570 
576 



// 



actattcttg 
acaagggtca 
catagcaaat 
taaacgaact 
catcaaagaa 
aaacctcatt 
ccgttgtggc 
ggaaccagag 
aactgcggac 
aaatattttg 
attttaaata 
gtatataatc 
tagaagctgt 
taatgttgcc 
attcttttaa 
aatcagtcat 
ttttttgctt 
aaggggttta 
cctttctgtt 
ttaatgtaca 
tgtgttgttt 
aagcgttggg 
tgtgttgtgg 
gtaccatatt 
gaaacgtcat 
atttcaccac 
aataaattgt 



aattagagtt 
attcaaattt 
gacataagct 
ctcctcttgt 
caaacatcct 
taagtaaaag 
gtcggggagg 
cagacgcaca 
aagttgcttt 
ttaatattta 
tgcctagtaa 
ctgtgaaaat 
aacagaatac 
agcgatttta 
ttcaaacgct 
gtgtaatatg 
taagttgcat 
gtaagagaag 
aatagtcatc 
cattgcattt 
tgctgcactt 
atacttcatt 
ggtcaaccgt 
ttttgtaaat 
gtgttttgcc 
tgaaaccctg 
aaaaaaggtt 



gctctacaat 
gaagtaatgt 
accgattaac 
cctacaatga 
tgcaaatggg 
gttagcagag 
ctcctgcctg 
ggccggaaaa 
tacctgattt 
ttaagtgact 
cacatatgta 
atgaggcttg 
atagagaata 
gttcaatatt 
gaaaacgaat 
cacaagtttg 
gatctttctg 
tctgtctgtc 
acatttctat 
tgataaaatt 
tttacttttt 
aaatgtagcg 
acaatggtgt 
tatttatgtt 
aaagactgta 
cacttagcta 
ttct 



gacacacaaa 
tttagtaagg 
taatcggaac 
aagccctcat 
tgtgacgcgg 
caaagtgcgg 
agcttccttc 
ggcgcatcta 
gatgatacat 
atagaatgca 
gtataatttc 
ataatattag 
atgaggagtt 
tgttactgtt 
cagcatttag 
tttttgtttt 
caggaaatag 
tgatgatgga 
gccaaacagg 
aattttgttg 
tgcgtgtgga 
actgtcaaca 
gggaatgacg 
tttctaaaca 
aatatttatt 
gaacctcatt 



tcccgctaaa 
agagattaga 
atgtaaaaca 
gtgcagtaga 
ttccagatgt 
tgctttagct 
cccagctttg 
acgcgtatct 
ttcattaagg 
actccattta 
tagaaacaaa 
gttgtcacga 
tatgatggaa 
atctatctgc 
tcttgccagg 
tgtttttttt 
tcactcatcc 
tagggggcaa 
aacgatccat 
tttcctttga 
gctgtattcc 
gcgtgcaggt 
atgatgtgaa 
aatttatcgt 
tatgtgttca 
tttaaagatt 



taaattataa 
agacaacagg 
gttacaaaaa 
gatgcagttt 
ggatttggca 
gctgcttgtg 
ctgcctgaga 
aggctttggt 
ttccagttat 
ccagtaactt 
catctaataa 
tgaagcatgc 
ccttaatata 
tgtatatgga 
cacacccaat 
gttggttggt 
cactccacat 
atctttttcc 
aactttagtc 
ggttgatcgt 
cgagacaacg 
tttctgtttc 
tatttagaat 
ataggttgat 
catggtcaaa 
aacaacagga 
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